A cultural institution such as a museum needs to attract visitors. Due to the fact that Internet has become an important information and marketing channel, the question of using a VR museum on the Internet, is the topic of this paper. The "VR Kon-Tiki" is a VR museum. It was developed by a computer games technology. In order to test the application visitors to a national Travel Fair, and visitors to the Kon-Tiki museum were interviewed after they had used the application. Since computer games are typically used by younger people, the paper focus on the individuals that belong to the age group 40-plus and the individuals that are not regular users of computer game. According to their view, do they think the VR museum creates and interest in visiting the museum?
Introduction
A museum needs to attract visitors; local visitors as well other visitors such as tourists. However, a museum is not only competing with other cultural institutions but for instance the entertainment industry. Many museums are finding it increasingly difficult to attract visitors (Caulton, 1996, p. 1) . There might be a number of reasons for this. In this paper the focus is on VR museum (based computer gaming technology) and if, or for which kind of potential visitors, it can be used in the marketing of a museum.
Technology is and has been used in a number of ways in museums (Taxen, 2003, p.43) . Internet has become an important channel for information search, booking and other purposes. Very few if any do not have a website with information about their museum. However, a high percentage of museums are SMEs and many of them do not have the resources, or they do understand how to use or not take advantage of the opportunities created by new technologies (Geser, 2004) . Cultural museums and attractions are also part of the travel and tourism industry. In this industry information technology has been used for many years for a number of purposes. Moreover, the industry has played a role in the developing new systems and applications. An example is the first computer reservations system developed by Sabre in the 1960s. However, it is other industries, for instance an entertainment industry such as computer gaming industry that is among the most innovative today. In the recent years, computer games have become very popular and huge amount of time and money goes into producing new titles. (Reid, 2003) . Computer games have recently reached a high level of graphical realism. On new PCs today and on a typical home system these computer games can be played. The games are not popular among all kinds of people. Most often the users of computers games belong to the lower age groups, and they are typically boys or men. However, there are exceptions, the game "the Sims", is mostly played by girls.
The paper addresses the question of a VR museum, a VR application can be an effective marketing tool for a museum? This question is very general and therefore, the following two hypotheses are developed and tested; A) Individuals that are 40 years or older do not respond positively to the statement; in your point of view, do you think a VR museum creates an interest in visiting the museum. B) Individuals that are not regular users of computer games do not respond positively to the statement; in your point of view, do you think a VR museum creates an interest in visiting the museum.
The paper is organized as follows: similar works, a description of key technological aspects of the VR museum, methodology, findings, discussion and concluding remarks.
Similar work
The term virtual reality (VR) has been used since the 1980s, and was coined by Jaron Lanier, the founder of VPL research. In VR interactivity is one of the key features. According to Steuer, interactivity 'is the extent to which users can participate in modifying the form and content of a mediated environment in real time.' (Steuer, 1992, p.84) A computer games is an example of an application based on VR technology. Today computer games are a driving force behind the developments in VR technology and use. According to Anish Srikrishna, deputy general manager of Samsung, the computer games industry worldwide is a $27 billion business (www. financialexpress.com [September 5, 2005] ).
The purpose of a computer game is in most cases to entertain or to create a game, a competition. Museums would also like to entertain, but they more often make an emphasis on education, preservation and, or scientific work. (Sotirova, 2004) .) The title of a special issue of Communication of the ACM in 2003 was "A game experience in every (computer) application" and it indicates high expectation for VR technology in many IT applications. It is well known that children, young adults and even some adults are spending a lot of time playing games. (Rosenbloom, 2003, p.31) . Why are they successful? The author documents that (even) game-playing children realize that the driving force in these immersive environments is the users' experience. "Computer games are engaging because they provide increasingly realistic and lifelike 3D visual environments, thus driving demand for home 3D entertainment." (Rosenbloom, 2003, p 30) A later issue of the same magazine has several papers under the special session "Interactive Immersion in 3D Computer Graphics." (Rosenbloom, 2004, p 31 In a computer game a 3D feeling is created. The visual effect is as its best when special equipment, glasses or a cave is used. However, on a modern PC with a graphical card, the 3D effect is also good. To develop 3D visualisation is not a new idea. In the paper by Kenderdine & Hart (2003) the Virtual Room in Melbourne Australia is described. The paper also contains information about historical examples of 3D visualisation from as far back as the mid 1800. Another example is the "Virtual Accient Egypt" from the early 1990s. It is available on www.publicvr.com/egypt/ [October 21, 2005] . The Virtual Ancient Egypt application presents users with a virtual recreation of the Temple of Horus in ancient Egypt. An unreal tournament game engine was used as a platform for the application.
In several papers by Eric Champion (2003 Champion ( , 2004 (Champion, 2003, p.1) . Moreover, he argues that there are important differences with computer games and virtual environments in a cultural context. Virtual heritage environments should provide more than visualisation or interactive navigation, they should be personalized, require some form of social learning and allow some degree of culturally specific embodiment. However, he also emphasises that virtual heritage needs to study how games are engaging.
In the IST-research community there are a number of examples in the cultural sector of cultural institutions having used or is using VR or 3D technology to present artefacts, sites and buildings. One reason for this is the IST programs on digital culture and cultural heritage; DigiCULT. DigiCULT means "Digital Heritage and Cultural Content" and is the IST priority area within the 6 th Framework Programme of the European Commission (2002) (2003) (2004) (2005) (2006) .
In a tourism context, monuments and historical or well known buildings are often important attractions for a destination. According to Richard (2002) (2002) describes how 3D can be used in documenting heritage sites. The authors list six important motivations for such "3D reconstructions" and one of them is virtual tourism and virtual museums. (Letillier, 1999) However, the most important motivation for developing VR Kon-Tiki was marketing; to attract visitors to the museum.
The VR museum
The Kon-Tiki museum is located in Oslo and presents Thor Heyerdahl's Kon-Tiki and Ra boats. The application named "VR Kon-Tiki" was developed in the period of December 2004 to February 2005 as part of a project co-funded by the state owned company Innovation Norway. By using "VR Kon-Tiki" the person can virtually visit the exhibition hall with the Kon-Tiki boat. The "VR Kon-Tiki" can be down-loaded at the web-site of the museum.
The simulation software used to develop VR Kon-Tiki was based on the Torque game engine from GarageGames, with some modifications to improve the graphics and adapt the "game rules" to the new application. The platform was chosen mainly because the source code could be licensed free of charge, good editing tools were readily available for a low licence fee, and although slightly dated, with some graphical improvements it still delivers industrial-level performance in the areas needed. (Writing a new engine was also a realistic option, requiring probably only slightly more development work to deliver the limited feature set needed in this application.) The model consists of photographic textures from the museum wrapped onto quite simple geometric models. The result is highly dependent on the resolution of the texture images, but already we are achieving very good realism, and the capacity of graphics cards to handle high-resolution textures is moving fast. The user interface was modelled on that of typical action games (look around with the mouse, move forward/backward with keys, using both hands at once), rather than the mouseonly point-and-click interface of typical desktop applications, which many other nongame desktop VR have chosen. This user interface offers a more immediate and direct control and it contributes significantly to the sense of immersion that such games do produce and is depend on for their effect. This kind of immediate response should also apply to other experience-oriented applications such as a VR museum.
A paper by Germanchis et. al. (2005) also discusses first person shooter (FPS) game engines related to a proof of concept prototype of Queenscliff, Australia. According to the authors, FPS is still at the forefront of computer graphics. The developers decided to use Crytek's CryEngine Sandbox, a real-time multiplayer environment and editing application, which is also used of the game Far Cry.
The methodology
The study is exploratory. The testing of the VR Museum took place in the development stage and when the VR museum was completed, but still not launched on the Internet. First, a prototype was presented and used at a National Travel Fair early January 2005. Visitors to the Travel Fair were invited to use the application and to answer a questionnaire. All in all 111 participated in the survey. The VR Kon-Tiki prototype contained no interactive elements such as video-clips. Moreover, the modelling work was not fully completed, and the user could not see into the next rooms, the entrance was blocked with a wall that did not exist in the physical museum.
In the weeks after the Travel Fair the VR Kon-Tiki was completed. The final version, contained interactive elements and the user could see into the next rooms in the museum even though s/he could not leave the main exhibition hall. At the museum 54 individuals participated in the survey. For both surveys, an interviewer gave a short introduction regarding how to use (navigate) VR Kon-Tiki, and then the respondent used it by himself. 
The survey contained 13 questions, including a question whether the user had any difficulty navigating in the VR museum and the question quoted in the hypothesis. Table 1 shows the profile of the respondents. There are differences between the two samples. At the Travel Fair, more women participate in the survey. At the museum 50% of the respondents were 40 years or old compared to 37% at the Travel Fair. At the Travel Fair a majority of the respondents were tourists, or visitors from other countries than Norway.
What kind of samples are these two surveys? They are not random samples of the visitors, e. g the population of the museum. The Travel Fair. The Travel Fair has thousands of visitors, and the interviewers could only invite some as participants, some individuals that walked by. Also at the museum, only some could get an invitation. It is a convenience sample. However, at this stage and in order to get some indications and user-feedback, it should be regarded as a useful method. As the first table shows, the samples consisted of individuals in all age groups. Since more men are using computer games compared to women, we expected to get majority of men in the sample. Of the visitors to the Travel Fair 79% answered that they had visited the museum at least once. For most of them, their visit took place some years ago. The empirical data should not be use for testing in the statistical meaning of the word "hypothesis testing." However, it is still useful to develop hypotheses and to discuss the findings in relation to the hypothesis.
Findings
The VR museum can be downloaded on the Internet. For travel planning there are a number of information sources available. According to European Travel Monitor (ETC Research Report, 2005) the typical visitors to a museum belong to the higher age groups. The young people, the younger travellers are using the Internet. But it is only for the 60-plus-generation that the Internet is not a common information sources. However, the Internet competes with other information sources such as travel books, brochures, information from travel agents, recommendation from relatives and friends etc. What kind of preference for information sources did the respondent in these two surveys have? The question was "when you are planning a holiday, what kind of information sources do you prefer to use?" The respondents were asked to rank the five alternatives presented in the survey. For the visitors to the Travel Fair, Internet was rank as number one of as many as 57%. Also for the visitors to the museum, Internet took the first place. Travellers do use more than one kind of information sources. However, these findings indicate that Internet has become very important. The next question is what to present on the Internet. Most companies have a website with text and images. A VR application is a step further. It can create a feeling of presence and the user is not just looking at something, but he or she is "playing" (moving, interacting etc).
The findings in table 2 and 3 indicate that it is relevant to address the question of how to use the Internet since more and more travellers prefer to use this information channel.
Even though computer games are common not all people play computer games. The next table shows the answer to the question "how often do you play computer games (on a PC or TV console)?" The majority has little or no experience with computer games. For this kind of test (of a VR museum) this is relevant since the main market segments of museum are typically older people than the young male game players. It is important that the person that visit the museum on the Internet and decides to download the VR museum is able to use it, or do not get a negative experience. On of the questions the respondents had to answer was; "In your opinion, how easy or difficult was it to move around in the VR-museum?" The goal is not that all should answer "very easy" since quite a few are not users of computer games. On the other hand, if a high percentage answer "very difficult", it indicates that this kind of application do not suit their needs. (11) 41% (45) 42% (47) 2% (1) 9% (5) 41% (22) 48% (26) N= 111 54
For both surveys, more than 80% answered somewhat or very easy. This can be interpreted as a good result on the background that most of the respondents are using computer games on a regular basis. On the other hand, the computer gaming industry has put a lot of effort into creating games that are both easy to use (for beginners) and challenging.
The key questions of this study are formulated in the two hypotheses. The datasets contains the "40 plus segment" and the "non game-user segment." Do the members of these two segments view the VR museum as a tool that creates an interest in visiting the museum? It is possible to argue like this", the VR museum is OK for those who like to play compute games, but I don't and it does not create an interest in visiting a museum."
In the survey the question was formulated as follows; "A museum can be presented in different ways. One example is a VR museum, a presentation that has similarities with a computer game. Regarding creating an interest in visiting a museum, do you think is very good, quite good, quite bad or very bad." (3) 4% (2) - (46) (41) (18) 77% (27) 20% (7) Quite bad Very bad 18% (12) 7% (5) 3% (1) - (68) ( 35) The majority of the members of both segments agreed (e. g answered very good or quite good) that this kind of application creates an interest in visiting a museum. Hence, the two formulated hypotheses are not supported.
There is difference between the two groups. The visitors to the museums are the most positive. However, a direct comparison should not be made. The visitors to the Travel Fair used the prototype while the visitors to the museum used the completed version. Moreover, the visitors to the Kon-Tiki museum are per definition "museums visitors." The members of the other group might not be as interested in this kind of activities, and most of them belong to a younger age group. 
Discussion
How much can attitudes or views expressed in such kind of survey predict behaviour? Even though a respondent agrees to statement regarding creating an interest in visiting, it does not mean that it is proved that it is an effective marketing tool. However, it is a positive feedback and it indicates that it has a potential as marketing tool. Moreover, the survey results indicate that such an application can be used by museums even though they are targeting individuals that have no or little experience with computer games. Since the computer gaming industry has a good track record in creating both games that are easy to use and advanced games that requires better skills, this is not a surprising result. Gameplay elements can be included in an application in order to maximise enjoyment of the site and simply prolong exposure. But even a static 3D preview to just interactively "walk" through in an easy-to-use way has the potential of providing a more compelling presentation of an attraction or location than current web sites offer, and supersede the now-common 360-degree static panoramas.
There are better ways to test a VR museum in the context of marketing. It is for instance possible to present a traditional website in a period of time, or for some users, and than present a VR museum, in the next period. Then visitors can be interview regarding the use of the site. Quite often a museum invites and tries to reach schoolchildren and it is likely that a VR museum will be used and enjoyed by children.
Concluding remarks
It has become common to use the Internet to search for information for many purposes, including travel planning. This is also the case of the cultural museums and attraction even though their main audience belong to the older age groups. The survey-results presented in this paper indicate that the Internet is a preferred information source for many travellers. Moreover, the VR museum was well received by the users that participated in the two surveys. Computer gaming technology can be an effective marketing tool and it can combine the two elements education and entertainment. On the other hand it is not enough just to replicate a museum in a 3D-model; the users will look for a content and interaction. A museum has content and it is question of using the possibilities that the technology offers to present this content. Moreover, if "game elements" are included, users that normally not visit museums might be targeted. For museums to reach new segments is a challenges that should be addressed. To study how and if a VR museum is used by the non-visitors could be a next step in this process.
